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T|l5 8' '^^*°'"''"'P''o«ssmg sheet material 

Thepr«e„tu,ve„„onrelatestoa,„eth„dforprocessi„g,HeetmateriaI.i„„ar- 

sheet n-atenal are processed successively, the different groups of sheet material be- 
rng separated for processing. 



ban^ not^e too™ for example fi.m JP 62-82493 A. Tie different groups of 
bank notes cot^pond to deposits by different depositors which are separated by 
separator cards.\,e separator cards ate inserted between the diffe^nt deposits to 
~ them. Tie W cards may be disposed at the be8im,ir.g, .he end or the 
begmnmg and end of ^group of bank notes fonning the particular deposit The 
™ cards may cont^o^ation for example about the depositor and/or fl,e 
dys... Furiher. the separa,o\ards a« designed so as to be recogni^d automati- 
cally by the bank note processinXachine during processing. When a sepatator card 
the bank note process^nachine cau enter in the books the associated 
group of bank notes for the cotrespondiigdeposit or depositor. For recognizing the 
sepatator cards the bank note processing n^ine has magnetic sensors which on 
ate one hand, ate used for reading the irtfo,ma\n coded on a magnetic stripe 'on ^ 
separator cards. On the other hand, the signals of\sensors can be used to recog- 
nize a,e separator cards even when the latter are mas\ by bank notes, as may oc 

upon multiple removal for example. Titus it is e„sur\with relatively high prob- 
abltty that the separator cards are always recognized, so titX least the bomtdaries 
-bMBsenjndiBduaLde posits can he r,-<.n^j^ J 

However, known methods have tite disadvantage that the preparation, i.e sepa- 
ratton by an operator using separator cards, is etror-prone, in particular when the 
operator must provide each separator card with infonnation about the associated de- 
post, because thts frequently involves transfer e.ors and mix-ups. In addidon, when 
«.e magnetic stripe of flte sepa^tor card ,s masked it is frequently m,possib.e to read 



^ coded infection contained *e.i„. ^ 
ual groups of sheet material 

TTe problem of the present i„ve„H„„ ^erefore .o state a tnethod for proo- 

by wh.oh d^erent groups of sheet „ateHa, are processed successive., the d^ ^ 

Sroupsofshee..ateria.hei.ssepan..edforprocessu.,wMch.^^^^^^ 

of d,e different groups of sheet material which is improved both with respect to rec 

ogn.t.o„„fthedifferen.^oupsofsheetmat^albyd.eba.,uoteprocessiugma 
chme and «th respect to the proneness to error during preparation by an operator h. 
addition, means should be stated for carrying out the method. 
(^■^ mn».ettoaj^alved ^ 

The invention starts out from the consideration that at least one infonnation 
means .s used besides a strict separating means for sepat^ting and processing each 
group of sheet materia,. The separating means thus serves only to separate the indi- 
"dual groups of sheet material from each otiter, wheteas the infonnation means is 

u.ed for providing infonnation about the particular group of sheet material for proc- 

essing, ^ 

The advantage of 4e invention is m particular that the proposed division into a 
separating means and at leas, one infonnation means faciUtates the processing of 
deferent groups of sheet material because a,e infonnation means can already be 
added to tite particular group of sheet material before achuj processing on the bank 
note processing machine. TTtis means that the infonnation identifying d,e particular 
group of sheet material can be tiansferred to the infonnation means when ti,e par- 
fcular group of sheet material is being fonned. Thus, no mix-ups, false associations 
or tiansfer enors upon later association of the infonnation can occur. Further proc- 
essmg by ti,e bank note processmg machine is improved because if flte separating 
means is not recognized the faulty processing is recognized upon recopution of the 
foUowmg mfonnation means. Conversely, nonrecognition of the infonnation means 
can accordingly be recognized when fl,e separating means is recognized If a plural- 
ity of mfonnation means are used for identifying a group of sheet material d,e de- 



scnbed possibilities of analysis for recognizing faulty processing are improved for 
example as it is then possible to fonn subgroups. Furthennore, the use of a plurality 
of mfonnation means attains a redundancy for the infonnation or parts of the infor- 
mation^hichcontributes to increasing the avoidance of recognition eirors. 

Further advantages of the presem invention will result from the dependem 
claims and the following description of examples with reference to figures, in which- 

Figure 1 shows a basic structure of a bank note processing machine for proc- 
essmg different groups of sheet material. 

Figure 2 shows a first arrangement of a group of sheet material with affiliated 
separating means and information means, 

Figm-e 3 shows a second arrangement of a group of sheet material with affili- 
ated separating means and information means. 

Figure 4 shows a third arrangement of a group of sheet material with affiUated 
separating means and information means. 

Figure 5 shows a &st embodimem of a bank note processing machine which 
does not alter the order of the sheet material dming processing, and 

Figure 6 shows a second embodimem of a bank note processing machine which 

'^''TrS t> ""^^^ "'^'^'^^ processing. 

The processing of different groups of sheet material will be described in the 
following by way of example with reference to the processing of different groups of 
bank notes, to be referred to in the following as deposits. The differem deposits are 
separated from each other by separating means, for example separator cards. Addi- 
tionaUy the different deposits each contain at least one infonnation means, for ex- 
ample information cards. For processing the different deposits a bank note process- 
ing machine is used. 

Figure 1 shows a basic structure of bank note processing machine 100 for 
processing differem groups of bank notes or deposits. Bank note processing machine 
100 has mput mut 1 10 in which the different deposits are inserted. Comiected to in- 
put unit 110 is singler 1 1 1 which removes single bank notes of the different deposits 
and the separator cards and information cards from input miit 1 10 and dehvers them 
to transport system 120. Transport system 120 transports die single bank notes as 



well as separator cards and iitfonnation cards through sensor device 1 12 which de- 
termmes data from the bank notes to indicate for example authendcity, state de- 
«ommadon, etc. Fnrthennore, in sensor device 112 the sepa^tor cards are r«og- 
mzed and information contained on the information card is detected by sensor device 
U2. -nte determined data of the bank notes, the presence of separator cards and the 
detected information of the information cards are transmitted to control device 140 
whrch evaluates the data, the presence of separator cards and d.e infonnation in or- 
der to control the further flow of bank notes or separator cards and information cards 
trough bank note processing machine 100. For this purpose control device 140 acts 
on switches .21 to 124 which are par. of transport system 120 and allow the bank 
notes or separator cards and informadon cards to be deposited in output muts 130 to 
139 accordmg to given criteria. Output units 130 to 139 can be fonned for example 
as spnal pocket stackers which stack the bank notes or separator cards and infonna- 
tron cards to be deposited in bins 131. 133, 135, .37, 139 by means of rotating units 
130. 132. 134. 136. ,38 having spiral pockets. Sepanrtor cards and infonnation cards 
ar* deposited in special output umt 130. 13, in which for example nom^ognized or 
faulty bank notes are also deposited. 

-nte separator cards are used, as mentioned above, for recognizing the bounda- 
nes of drfferem deposits during automatic bank note processing. Additionally the 
separator cards can be used for mutiraUy delimiting rejected bank notes, i e b»k 
notes classified as false or faulty when checked by sensor device 1 12 and control 
device 140. 

The separator cards are docmnents which can be singled, tiansported and 
stacked lAe bank notes in bank note p^cessing machine ,00. They are designed so 
as to be clearly distinguished from bank notes and can ti.erefore be recogmzed by 
bank note processmg machine 100. The separator cards differ from d,e bank notes to 
be processed in physical properties, such as size, shape and thickness, in flreir print 
through color and pattem or otirer fean.es, e.g. physical properties such as magnetic 
electroconductive or fluorescent areas. 

The properties of the separator cards, e.g. caused by conductive elements al- 
low rehable recognition of the separator cards since the conductive elements cin be 
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deteced reUably even in 4e case of multiple removal, i.e. when a plurality of bank 
notes or bank notes and sepa«t„r cards instead of one bank note or separator card 
are grasped by singler 111. causing the separator cards to be masked. It is of spec.al 
advantage if these patterns differ so dearly from conductive elements on bank notes 
(e g. security thread or other appUed conductive security elements) d,at the presence 
of a separator card is not e,Toneously indicated or a preseM separator card missed 
even m d,e case of multiple removal with panially overlapping bank notes. One way 
.0 do dus is to apply a pluraUty of conduchve bar. to the sepanaor card and design ' 
evaluation so that separator card recognidon takes place only if at least ftree or four 
of said bars are present. 

Use of conductive patterns is advantageous over known methods, e g based on 
magnettc bars, in that conductivity is largely indq«„dent of flie distance from the 
detectmg measuring system and thus involves higher reliability. A fimher advantage 
.s a.at conductivity is also detectable at a standstill or very slow run of a,e transport 
system. whUe magnetic evaluation involves a dependence of signal stiengti, on 
transport speed. Such conductive elements can be detected for example by sensors 
whrch feed in a high-frequency electric field at one point and have a receiver for 
hrgh-frequency fields at another point. When a conductive fransmission pafl. is pres- 
ent there .s capacity coupling between transmitier and receiver and dms a reliable 
detection. 

Further possibilities for reliable recognition of a sepan„or card are appUed in- 
ductive elements or antem.a coils. The latter can be wound in ti.e fonn of a flat coil 
by a conventional method or be printed as a coil wid, the aid of conductive ink De- 
tection can be effected for example by feeding in a high-frequency electric field and 
by fl.e interaction of said coil in tite form of an influence on the frequency of a reso- 
nant circuit fonned with the ttansraitter elements. 

Fmther possibilities for reliable recognition of a separator card are given by 
fonmng certain physical properties. The latier can be realized for example by a spe- 
c.al stifaess of the carrier material to be detected by a force measurement on a de- 
flection or in anoti,er way. Other recognition metirods can be based on a special de- 
sign e g. m ti.e behavior of reflecting sound, the production of special soundwaves 
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during bank no,e Tanspon or special behavior when subjected ,o electromagnedc 
waves. One can likewise evaluate optical properties such as fluorescence 

no, "JHT " " ^™P^ Of bank 

notes of the dtfferen, deposits which are to be separately tested and accounted TTte 

separator cards can be used as lead cards, i.e. at the beginning „f , deposit, or trail- 
mg cards. ,.e. at the end of a deposit, or also in c„n,binatio„ of said two variants 
The same applies to the infonnation cards. 

During preparation of the individual deposits, i.e. by the depositor or upon in- 
sertion of the separator cards by an operator of bank note processing machine 100 
the data of the deposits are coUected and transfeired to the infonnation cards The' 
deposit data may be present for example in the fonn of an accompanying slip (deliv- 
ery note). Said data may be applied by hand or printed in machine-readable fashion 
or they may be already known because the depositor has reported the data of the de- 
posit by telephone (telebanking) or in another way. The data association is produced 
on the mfonnation card e.g. by means of a unique mark, e.g. a bar code. In a further 
case of application it may be that the value of the deposit is unknown and to be as- 
certained only during bank note processing. 

In order for the depositor to provide the deposit data for processing with bank 
note processing machine 100 there are a number of possibilities. 

A first approach is for the depositor to produce a document to be used as an in- 
formation card. This may be done using special programs permitting the depositor to 
collect and enter in the books the data of his deposit, the program automatically exe- 
cutmg a data transfer with the collected data to the service provider, e.g. via the hi- 
temet or other telecommunication chamiels, and an accompanying slip being printed 
out at the depositor's end which is enclosed in the deposit and can be used directly as 
a machine-readable infonnation card during bank note processing. 

With reference to the stmctm-e of groups of sheet material or deposits shown in 
Figures 2 to 4 the function of the abovementioned separating means and the infor- 
mation means shall be described in more detail. Obviously, the structure of groups of 
sheet material shown in Figures 2 to 4 is exemplaiy. Any other stmcture is possible 
in particular more bank notes can be present than shown in the examples. 



IS^e 2 shows a firs, deposit consisting of separating means TKl, banl< notes 
Bm ,0 Bm and one information means IKl located between bank notes Bm and 

Bm. 

Figure 3 shows a second deposit consisting of separating means TK2 bank 
notes Bm to BKll wi two information means /A2 and /Jr3. 

Figure 4 shows a ftird deposit consisting of separating means bank notes 
BNU to BN15 and one infonnation means IK4. Information means IK4 is followed 
by a forther deposit shown bWeparating means TK5 and a dotted Une in Figure 4 
Separating means TKl to 7X3 can be fonned as separator cards, as shown in 
Figures 2 to 4. Separating means 7^,0 TK5 are recognized by sensor device 1 12 
wifli reference to specific properties, a^escribed. 

tofonnation means IKl to 7^4 fonn^s infonnation cards bear infomration, as 
descnbed above. Separating means T^fl to r>5 serve only to separate the different 
deposits, whereas mfonnation cards IKl to 7^4 \„sed to provide the information 
reqmred for processing, tofonnation cards 7^1 to 7^y be of simple design, in 
particular they lack die special properties of separatingVans TKl to TK5. This 
pennits correspondmg infonnation means 7^1 to 7^4 to b)Weady prepared and 
-Egjj^dwifl ^esired infonnation by the depositor makin^e na,tic„r». H^„.., 
Dmmg later processing of the different deposits with bank note processing ma- 
chme 100 an operator then merely inserts separator cards TKl to TKS between the 
individual deposits. Separator cards TKl to TKS can also be aheady msened by 4e 
depositor. In the simplest case, mformation cards IKl to IK4 can also be fonned by 
par, of die sheet material itself, for example fl,e sedal number of a bank no,e can be 
used for unique identification so that the bank note fom« the infonnation card The 
oonesponding data, such as depositor, deposited amount, etc.. are tiien associated 
witi, ti,e serial number m control unit 140 of bank note processmg machine 100 for 
processing. 

As shoAvn in Figures 2 to 4, information cards IKl to IK4 can be disposed at 
any points within the particular deposit, after particular separator card TKl to TK4 

In the first deposit in Figure 2, infonnation card IKl is located for example af- 
ter separator card TKl and bank notes BNl and BN2. 
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In the second deposit in Figure 3, infonnation card IK2 is located directly after 
separator card TK2 and finther information card IK3 between bank notes and 
BNIO. By using two infonnation cards IK2 and IK3 within the second deposit one 
can thus also form subgroups of bank notes BNl to Bm and 5A^10 to BNU In the 
same way one can form further subgroups by using fuither information cards. Said 
subgroups can correspond for example to individual cash registers of a supermarket 
which together form the supermarket's deposit. 

The third deposit in Figm-e 4 begins with separator card TKA. which is foUowed 
by bank notes BNU to BN15 to be processed. THe end of the third deposit is fonned 
by infonnation card IK4. Directly after infonnation card IK4 comes separator card 
TK5 of the next deposit. The structure of the third deposit has the advantage that the 
processing of bank notes BNIS to BNIS can be perfonned especially reliably be- 
cause the given order (separator card 3X4 - bank notes BNIS to BN15 - infonnation 
card IK4) ensures that eirors, as caused e.g. by multiple removals and resulting per- 
mutations in the order, can be recognized. After recognition of separator card TK4 
bank notes BN13 to BN15 must follow first, then infonnation card IK4. After that, 
eitiier the processing operation must be over - if no fiarther deposits follow - or sepa- 
rating means TK5 of the next deposit must directly follow. Any ascertained deviation 
from this order, in particular bank notes between infonnation means IK4 and sepa- 
rating means TK5, indicates that an en-or has occmred in processing, which can be 
remedied by taking the measures explained below. 

During processing of the deposits in bank note processing machine 100 the 
separator cards are distinguished from the bank notes and recognized due to their 
special features by sensor device 1 12 of bank note processing machine 100. Special 
featm-es, e.g. magnetic or electroconductive stripes, and special evaluation methods 
coordinated therewith in sensor device 1 12 ensm-e that a separator card is reliably 
recognized even in the case of a multiple removal with double-sided masking by 
bank notes. The infonnation on the infonnation cards is likewise read by sensor de- 



vice 1 12. 



The presence of a fiuther separator card indicates the end of processing of a 
first deposit and the begimiing of a second deposit. The data of die stacked bank 
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notes for the first deposit and the information on the affiliated information card are 
stored for later evaluation in control unit 140. The separator card and the affiliated 
infonnation card are stacked in special output unit 130, 131 and separate die rejected 
bank notes of the first deposit from the rejected bank notes of the second deposit for 
later reworking, which can be done for example at a separate workplace. 

When the end of a bank note stack with a plurality of deposits is reached the 
bank notes and the separator cards and infonnation cards are removed from special 
output unit 130, 131 and manual reworking performed. This can be done on the bank 
note processing machine or at a separate workplace. The infonnation on the infor- 
mation cards can be detected for example by means of a bar code reader. The worker 
removes the particular bank notes affiliated with an infonnation card, assesses the 
bank notes according to their denomination and authenticity and enters these data. 
As soon as the worker has finished entering a deposit, the deposit value ascertained 
on the machine and that ascertained during manual reworking can be added up and 
compared with the set value entered during preparation and any deviation ascer- 
tained and logged. 

To simplify manual reworking it is expedient to reduce the number of bank 
notes to be processed as far as possible. One possible solution is to feed the bank 
notes and separator cards stacked in special output unit 130, 13 1 and information 
cards to singler 1 1 1 and process them by machine again in a renm. Experience has 
shown that more than half of die bank notes rejected in the first run are then recog- 
nized as authentic and stacked and accounted accordingly. This method requires that 
the order of separator cards, infonnation cards and bank notes is not altered by sin- 
gling, bank note transport or deposit, not even in the case of multiple removal. This 
can be attained by a special geometric design of transport system 120 and is depend- 
ent on singler 111 used. 

Figures 5 and 6 show possible embodiments of transport system 120. Singler 
1 1 1 shown in Figure 5 which singles deposit 70 beginning with uppennost bank note 
A requires a reversal in transport system 120. The order of deposit 70' resulting in 
output unit 130 then conesponds to the original order of deposit 70. Before new sin- 
gling, however, the stack of deposit 70' must be rotated by 180°. For singler 1 1 1 



shown in Figure 6 which singles deposit 80 beginning with lowermost bank note D 
the initial order of deposit 80 results automatically in output unit 130 for deposit 80' 
stacked there. 

It is also possible to perfonn several reruns in order to further reduce the num- 
ber of documents remaining for manual reworking. Control unit 140 of bank note 
processing machine 100 adds up the results of the stacked bank notes of all runs for 
each deposit so that the repeated processing is not to be taken into account for the 
following processing steps and calculations. 

In following steps for completing the accounting, the depositor receives a credit 
entry of the deposit value, a confirmation of the credit entry for the deposit or a cor- 
rection of the credit entry with a deviation report for the deposit. Depending on the 
design of the system, this information can also be provided electronically, by fax or 
by sending a notice. 



